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 Farmers currently harvest the grasses in the farm at Kampung Kuap manually using 
sickles, which consumes a lot of time. The scope of this project is to design a harvester 
with build in collecting bin which is a suitable to overcome this problem. The harvester 
must be able to cut and collecting the grasses into the bin. The flow of work to complete 
this project was site visitation to the farm in Kampung Kuap, short interview session with 
Mr Brangka regarding current harvesting process and information, literature review on 
related topics, the mathematical modelling involved, initial design of harvester, consulting 
farm owner to propose initial design, improve initial design and justify final design. After 
considering all the comments and feedback from Mr Brangka, the initial design was 
improved to a design that meets all the requirements and comments given by Mr Brangka. 
A suitable engine horsepower is used to achieve       . Mass of harvester with its load 
must be known to calculate engine horsepower. The wheels of the harvester were equipped 
with agriculture tyres with deep skid for good traction on farm terrain. The harvester will 
have differential gears and 4 wheel drive system to further improve the harvester‟s traction 
on farm terrain. The harvester will also be equipped with hydraulic braking system, and 
independent PTO system. The harvester is design to have reciprocating blades to cut the 
grass and conveyor to collect the grass into the bin. Seat suspension is designed to absorb 
vibration felt by operator. The harvester will be able to cut and straight away collect and 
store the grass into the bin. The traction of the designed harvester will be suitable for farm 
terrain. The harvester designed is a small scale harvester. Further recommended work is to 
fabricate the harvester to determine the efficiency and performance of the harvester so that 
any inadequacy can be further improved. 
 







 Peladang pada masa ini menuai rumput di lading yang terletak di Kampung Kuap secara 
manual menggunakan parang yang memakan banyak masa. Skop projek ini adalah mereka sebuah 
mesin penuai yang mempunyai tong simpanan yang untuk mengatasi masalah tersebut. Penuai 
haruslah dapat memotong dan menghantar rumput ke dalam tong simpanan. Aliran kerja untuk 
menyiapkan projek ini adalah membuat lawatan ke ladang di Kampung Kuap, membuat sesi temu 
duga ringkas pemilik ladang, Encik Brangka mengenai process penuaian, membuat kajian 
kesusasteraan mengenai topik yang berkaitan, mencari modal matematik yang terlibat, membuat 
rekaan awal penuai, mencadangkan rekaan kepada pemilik lading, memperbaiki rekaan awal, dan 
menjustifikasikan rekaan akhir. Selepas mengambil kira semua komen dan maklum balas dari 
Encik Brangka, rekaan awal telah diperbaiki supaya memenuhi semua keperluan dank omen yang 
diberikan oleh Encik Brangka. Kuasa kuda enjin yang sesuai digunakan untuk mencapai kelajuan 
35km/j. Jisim penuai berserta muatannya perlu diketahui untuk mengira kuasa kuda enjin.Penuai 
akan dilengkapi dengan tayar pertanian yang mempunyai bunga tayar yang dalam untuk 
cengkaman yang baik di kawasan ladang. Penuai akan mempunyai dear pembezaan dan system 
pacuan 4 roda untuk meningkatkan lagi daya cengkaman penuai di kawasan ladang. Penuai tersebut 
juga akan menggunakan system brek hidraulik dan system PTO bebas. Penuai direka untuk 
mempunyai bilah salingan untuk memotong rumput dan penghantar untuk menggumpul rumput ke 
dalam tong. Suspensi kerusi direka untuk menyerap getaran yang akan dirasai oleh pengendali 
penuai. Penuai akan dapat memotong dan terus menghantar rumput ke dalam tong simpanan. Daya 
cengkaman penuai yang direka akan sesuai untuk kawasan ladang. Penuai yang direka adalah 
penuai skala kecil. Kajian lanjut yang disyorkan adalah untuk mengfabrikasikan penuai tersebut 
untuk menentukan kecekapan dan prestasi penuai supaya apa-apa kekurangan boleh diperbaiki. 
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 Producing and marketing locally made Sarawak products is a good way to 
promote what is available in Sarawak to the whole of Malaysia and even the world. 
Sarawak assistant minister of tourism, Datuk Lee Kim Shin said that Sarawak has 
world-class products that can attract international tourists that has unlimited amount of 
money to spend. He also said that Sarawak has various unique products and food that 
cannot be found elsewhere in the region. Empurau fish, highest quality bird nest, 
bamboo chicken, bamboo fish, Sarawak‟s Laksa and Sarawak‟s layered cake(kek lapis) 
are some of the reasons why tourist from around the world are willing to travel to 
Sarawak (Then, 2016). In the sector of agriculture in Malaysia, Sarawak plays an 
important role in producing foodstuffs for local consumption and cash crops for export. 
Sarawak was the third largest contributor to Malaysia‟s agriculture sector in the year 
2013, accounting for 15.2% of the county‟s agricultural output (Oxford Business Group, 
2016). As an engineering student of a local university in Sarawak, it would be a 
privilege to contribute to the development of Sarawak‟s agriculture sector.  
 By completing this Final Year Project on researching to come up with a design 
of a harvester for a local farm in Kampung Kuap, the student will be able to contribute 
to development of Sarawak‟s agricultural sector. Mr Brangka Munan who is the owner 
of the farm currently runs a dairy farm with goats. The goats‟ milks are processed and 
bottled locally in a mini processing plant located in Kuching, Sarawak (Munan, Cows to 
Goats, 2016). The feeds for the goats that are planted in the farm are napier grass which 
needs to be harvested and collected manually by workers which are local from 
2 
 
Kampung Kuap. By designing a harvester that could cut and collect the grasses at the 
same time would help ease the workers job. To contribute and see Sarawak producing 
and coming up with local products rather than importing from outside is what motivates 
the student to undertake this project. With the grass harvester that will be design, 
farmers in Sarawak will be able to make use of it rather than purchasing imported 
harvester.  
 
1.2 Problem Statement 
 There are many new technology machines used in the world of agriculture in 
this 21
st
 century. From simple technology to complex technology, many farmers these 
days make use of the available machines to aid in their daily chores in the farm. The 
complexity of the technology is not what matters. What matter is to get the job done in a 
shorter time with less energy required. In Sarawak, Mr Brangka Munan runs a dairy 
goat farm located at Kampung Kuap. He owns a few plots of napier grass farm which is 
roughly around 15 acres in total and a goat barn as shown in Figure 1.1 and Figure 1.2 
respectively. A farm like this should also use a machine designed to aid in the daily 
chores of the farmers harvesting the grasses.  
  
Figure 1.1: Napier Grass Farm at 
Kampung Kuap 
 
Figure 1.2: Goat Barn at Kampung Kuap 
 
 However, the farmers currently harvest the grasses in the farm manually using 
sickles, which is a larger and heavier version of knife to cut the grasses. The grasses are 
then loaded into a sack and carried to the barn. Currently, it takes 3 to 4 farmers to 
harvest a total of       of grasses (roughly 2   in volume if in loose stack) in 3 hours 
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where     of the time is use for walking from one area to another area, from the barn to 
the farm and back to the barn. The total area harvested to give       of grasses is 
roughly 0.25 acres. There are a total of 120 goats in the barn. These       of grasses 
only last for a day as it is all being fed to the goats in the barn. The grasses are shred 
before feeding it to the goats to aid digestion. The grasses being fed to the goats only 
make up around 50% of the goats‟ diet which is actually too low for the diet mix. The 
suitable diet mix should make up of 80% grasses but due to too time constraint, the 
amount of grass harvested is insufficient to feed each goat with 80% grass. A diet mix 
of 80% grass will be more profitable. After the grasses are harvested, it takes roughly 
around        for the grass to grow back (Munan, 2016). The ground condition at the 
farm will get muddy during wet weather and is also a hilly ground. Due to the muddy 
ground, harvesting of the grass will be hard to be carried out especially after a heavy 
rain pour. Harvesting process may be postponed until the wet ground dries a little. Even 
if it is a must to harvest during wet weather, the process will take a long time as it is 
hard to move around in muddy ground on foot. Due to this, more labours are needed to 
get the job done quickly. 
 A harvester must be design to increase the rate of harvesting. The harvester must 
be versatile to the ground condition and cuts the grass more efficiently to ease the 
harvesting process. The harvester must have a storing place to store the grass right after 
it is being cut rather than collecting it manually after cutting. The harvester must be able 
to move around on a muddy and uneven or hilly ground as that is the kind of ground 
that the farm has.  
 
1.3 Aim and Objectives 
 The aim of this project is to come up with a harvester design to aid in the 
process of harvesting and collecting that could increase the harvesting rate of grasses in 
Mr Brangka‟s farm located at Kampung Kuap, Sarawak. There are several objectives in 
conducting this project. The objectives are as follows. 
i. To design a cutting and collecting mechanism of a harvester that will cut the 
grasses and directly collects and store it into a bin attached on the harvester. 
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ii. To choose a suitable traction to be used on hilly and muddy terrain for the 
harvester. 
iii. To design a suitable scale harvester that is not too large or too small to be used 
in the farm in Kampung Kuap. 
 
1.4 Scope of Project 
 The scope of this project is to design a harvester which is a suitable to be used in 
Mr Brangka‟s farm in Kampung Kuap. The harvester may not be suitable to be used in 
other farm that does not possess the same condition or size as Mr Brangka‟s farm. The 
traction of this harvester will be also designed according to the ground condition in Mr 
Brangka‟s farm in Kampung Kuap. The power of the engine and traction type selected 
to run the harvester will also be chosen based on the steepness of the hilly ground in 
Kampung Kuap. Different ground steepness and condition may require engines with 
different power and different type of traction. Several changes or improvement might 
need to be made if the harvester is to be used at farms with different scale and different  
ground condition. This project only focuses on designing a harvester suitable to be used 
at the grass farm own by Mr Brangka. This project focuses mainly on the harvesting 
processes which include the cutting and collecting mechanism of grasses and store it in 
the bin on the harvester. Other parameters chosen such as engine type, wheel size and 
type, drivetrain and transmission system may be suitable to be used on Mr Brangka‟s 
farm but may not be the best option as further research and consultation of experts must 
be done in order to make better choices of options. Currently, there are no small scale 
harvesters that can cut and store the grasses directly on the harvester. It will either drop 
it to the side or drop it to the back. 
 
1.5 Summary 
 The current method of harvesting in Kampung Kuap consumes too much time 
and too much effort. Due to this problem, the amount of grass harvested daily is 
insufficient and not the desired amount. More time will be consumed just to harvest 
sufficient and the desired amount of grass daily to be fed to the goats. By designing a 
small scale harvester to be used in Kampung Kuap, the rate of harvesting can be 
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increased and most importantly the desired amount of grass daily can be harvested. The 
harvester must be able and suitable to be used on farm terrain or else the harvester will 























2.1 Body and Main Parts 
 Body and main parts of the harvester includes the wheels or tracks, type of tread 
for the tyres, main frame and the scissor lift of the harvester. These parts must be 
carefully chosen based on the suitability for the harvester to operate on farm condition 
and for its application. Wrongly chosen will lead to inefficient operation of the 
harvester. 
   
2.1.1 Wheels versus Tracks 
In order for the harvester to operate efficiently, the wheels or tracks of the 
harvester must be able to travel on the type of terrain that the harvester will be used on. 
If the harvester is not able to move efficiently on the type of terrain, the harvester will 
not be able to get the job done efficiently. 
 Depending on the ground condition, deciding whether to use wheels or tracks is 
an important decision in order to ensure that the harvester can get the job done. Wheels 
and track has their own advantages and disadvantages depending on where they are 
going to be used. A wheel as shown in Figure 2.1 may be the best option when it is 
being used on a flat dry ground or on asphalt but may not be suitable to be used on 
muddy ground whereas tracks may be the best option when it comes to muddy ground. 
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The main reason of choosing whether to use wheels or tracks is to increase the grip 
between the harvester and the ground surface and to spread the load weight. When it 
comes to tracks, there are two options which are steel tracks as shown in Figure 2.2 or 
rubber tracks as shown in Figure 2.3. This decision will also affect the stability of the 
harvester, flotation of the harvester and the lifespan of the wheels or tracks. Making the 
wrong selection can have a negative effect on the ground, its lifespan and ergonomics of 
the operator (Ireland, 2006). Generally, wheels work best on paved or hard surfaces and 
tracks work best on muddy, wet, sloppy condition and uneven terrain. 
  
Figure 2.1: Rubber Wheel (Trelleborg, 
2016)  
Figure 2.2: Rubber Track (Prowler, 2016) 
 
 
 Wheels are better fitted for a long term. Its maintenance cost is lower compare to 
tracks. It does not need much to maintain wheels as there are not many parts of a wheel. 
The maintenances that a wheel need are such as ensuring suitable air pressure in the 
wheel, and washing off any mud or rocks that are caught between the treads. Not only 
the cost of maintenance, but the production cost of wheels is much lower compare to 
tracks that will definitely cost more. A damage or worn track may cost around $2000 
just for one track to be replaced (Tri Supply and Equipment, 2016). The cost for a set of 
tracks is almost the same as the cost for 4 sets of wheel replacement. This means, the 
cost of replacing a set of tracks can be used to replace a set of wheels for four times. Not 
only cost more, tracks are also more difficult to repair. It takes more time to replace or 
repair tracks compare to wheels as tracks are more complex and have more mechanical 
parts. The lifespan of tracks are also shorter compare to wheels. This means tracks need 
to be replaced more often than wheels.  
